Method details
frozen. Successive 12-μm thick sections from the central part of the implantation site were mounted onto glass slides precoated with poly-Llysine; each slide contained 16 to 20 sections per implantation site. Slides were stored at −80 °C and were equilibrated to room temperature prior to analysis; appropriate sample handling limited lipid degradation (2). 3-4 center-sections were analyzed.
Nano-DESI MSI. Nano-DESI MSI was performed using fused silica capillaries (50 id and 150 od) assembled in a capillary holder (described elsewhere (3)). Data was acquired in full scan mode (m/z 100-2000) with automated gain control using an LTQ-Orbitrap XL (Thermo Scientific) mass spectrometer. Ion images were acquired in both positive and negative mode, from separate implantation site sections, at a mass resolution of either 60 000 or 100 000 (m/Δm). kV for negative mode was applied to the primary capillary. The sample was mounted on a motorized XYZ translational stage operated by a custom-designed LabVIEW software and moved in z-direction according to the plane in which the sample resided (described elsewhere)(4). The stage was continuously moved under the nano-DESI probe at 20 µm/s when data was acquired at 100 000 (m/Δm) and at 40 µm/s when acquiring at 60 000 (m/Δm). Lines were spaced by 150 µm resulting in an average pixel size of approximately 12×150 µm 2 (x×y)
for ion images recorded at mass resolution of 100 000 and 40×150 µm 2 (x×y) for ion images recorded at mass resolution of 60 000. To ensure independence of carry over effects between implantation sites regions, the direction of analysis was alternated, from AM-pole to M-pole or from M-pole to AM-pole, between biological replicates.
Data processing: Ion images were generated using the in-house developed software MSIQuickview(4). The presented ion images of Ox-PC species, depicted in Figure 3 in the manuscript, are normalized to the standard LPC 19:0 (0.18 µM) to account for matrix effects which could distort the ion distribution (5) . Similarly, the presented ion images of DG species, depicted in Figure 2 in the manuscript, are normalized to the standard DG 14:0/14:0/0:0 (2.1 µM). The ion images of abundant PC species, depicted in Figure 1 in the manuscript, were normalized to the total ion current. Each ion image has its own intensity scale (0-100%) to increase clarity in presentation. Note that the higher ion signals at the embryonic site are interpreted to be an artifact of analysis originating from the more compact material at this site. Tables S2-S4 detail Figure 4 in the manuscript.
Regions of interest were generated using MSIQuickview (4) RNA isolation and quantitative PCR. RNA was prepared from homogenized implantation sites using TRIzol reagent (Invitrogen). RNA extraction was performed as described previously (1, 6 Peak assignment of DIACYLGLYCEROL species Despite high mass resolution mass spectrometry some peaks identified as diacylglycerol by accurate mass could potentially be assigned to plasmalogen species of phosphatic acid, as shown in Table S1 . Table S1 includes protonated, sodiated and potassiated species possible within 10 ppm of the experimentally obtained m/z values. In nano-DESI MSI of tissue from mouse embryo implantation sites, the majority of chemical species are found as potassium adducts. However, no potassium adducts are found for any of the suggested PA species, but there are sodium adducts found to support the assignment of potassiated DG species (marked by stars in Table S1 ).
The standards DG 14:0/14:0/0:0 and PA 17:0/17:0 were used at high concentrations (100 µM and 133 µM, respectively) to compare ionization and fragmentation patterns of the two lipid classes, PA and DG. It was found that while PA ionizes in both positive and negative mode, as shown in Figure S1 , DG only ionizes in positive mode as shown in Figure S2 . Not even at extremely high concentrations (500 µM) did DG produce ions in negative mode. This difference between the two species validates the assignment of DG since no peaks corresponding to the possible endogenous PA species were found in negative mode spectra obtained during MSI. MSMS of the standards further showed that DG requires a higher collisional energy to produce fragment ions. MSMS of the peaks of interest was performed directly from the tissue but no fragments of was found. The difficulty to produce fragment ions further supports the assignment of DG. Table S1 . Diacylglycerol identification * Mark DG species supported by a sodium adduct, no potassium adduct is detected for any PA species 
